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APPLICATION AND EXHIBITS, A COPY GF WINCTE IS HEREUNTO ANNEXED AND MADE A PART REREOF. AND THE
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NOW. THEREFOREL TINS CERTIICATE OF PLANT VARIETY PROTECTION 18 TO GRANT UNTO THE SAID
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REBRODUCE LOCALLY. Include form number and date on all reproductions. - FORM APPROVED - OMB NO. 0581-0055

U.E. DEPARTMENT OF AGRICULTURE The following statements are made in accordance with the Privacy Act of
AGRICULTURAL MARKETING SERVICE : 1974 (5 U.8.C. 552a).
SCIENCE DIVISION - PLANT VARIETY PROTECTION OFFICE ‘
o Application is required in order to determine if a plant variety protection
APPLICATION FOR PLANT VARIETY PROTECTION CERTIFICATE certificate is to be issued (7 U.S.C. 2421). Information is held confidential
fInstructions and information collection burden statement on reverse} until certificate is 'sﬁue'_j {7 U.5.C. 24261, -
1. NAME OF APPLICANT(S] fas it is fo appear on the Certificate) 2. TEMPORARY DESIGNATION OR 3. VARIETY NAME
) i EXPERIMENTAL NUMBER : i
NDSU Research Foundation ' ND673 Trenton
4, ADDRESS [Street and No., or RE.D. No., City, State, and ZIF Code, and Country) B. TELEFHONE finclude area code) OR C A O
Executive Director , '
c/o Exec 701-231-8931
PO Box 5014 B
Fargo ND 58105-5014 - PR r—
701-231-1013
7. GENUS AND SPECIES NAME 8. FAMILY NAME {Botanicail
Triticum aestivum L. Gramineae

- B. CROP KIND NAME {Common nam}

Hard red spring wheat

10. IF THE APPLICANT NAMED 1S NOT A "PERSON", GIVE FORM OF ORGAMIZATION (corporation, partnership, iation, ete.] (C: narnel
501(c) (3) Corporation - NDSU Research Foundation
. IFINCORPORATED, GIVE STATE OF INCORPORATION 12. DATE OF INCORPORATION
North Dakota
13, NAME AND ADDRESS OF APFLICANT REPRESENTATIVE(S), IF ANY, TO SERVE IN THIS APPLICATION AND RECEIVE ALL PAPERS 14. TELEPHONE finclude area code}
‘Richard C. Frohberg - Dale Zetocha 701 _924 _
Department of Plant Sciences: Executive Director _ 701-231-8143
North Dakota State University NDSU Research Foundat1on : ‘ 15. FAX finclude srca code]
PO Box 5051 PO Box 5014 e
Fargo ND 58105-5051 Fargo ND 58105- 5014 S 701-231-8474

16. CHECK APPROPRIATE BOX FOR EACH ATTACHMENT SUBMITTED {Faflow instructions on reverss)
ﬂ Exhibit A. Origin and Breeding History of the Vmet\f
b. ¥} Exhibit B, & 1t of Distir
<. )} Exhibit C. Objective Deseription of the Variety
d. ¥} Exhibit D. Additional Description of the Variety
o. ¥} Exhibit E. Statement of the Basis of the Applicant’s Ownesship
f. m Vouchur Sample (2,500 vizbie untreated sesds or, for mberpropagaced; varietios verification that tissue cull will be depasited and maintained in a public repository}
Q- ﬂ Filing and Examination Fee ($2,460), made paysble to “Treasurer of the Uni-!ed States™ [AMaif to PVPO}

17. DOES THE APPUICANT SPECIFY THAT SEED OF THIS VARIETY BE SOLD BY VARIETY NAME OMNLY, AS A CLASS OF CERTIFIED SEED? [See Section B3(a} of the Plant Variety Protection Act?

XX YES 0f yes,” answor itams 18 and 19 below] : 3 No #f ne. " go to itom 20}
18. DOES THE APPLICANT SPECIFY THAT SEED OF THIS VARIETY SE LIMITED AS TO NUMBER OF |18, IF *YES® TO ITEM 18, WHICH CLASSES OF PRODUCTION BEYOND BREEDER SEED?
GENERATIONS?
XA ves O wo- Xl rounpation (X mesistereo X1 cermirien

20. HAS THE VARIETY OR A HYBRID PRODUCED FROM THE VARIETY BEEN RELEASED, USED, OFFERED FOR SALE, OR MARKETED IN THE U.S. OR OTHER COUNTRIES?
d YES #f 7 vas, * give names of countries and dates) Ono

USA - Release dated June 30, 1995

. The spplicant(s] declare that a viable sample of basic seed of the variety will be furnished with application and will be replanished upon request in accordance with such regulations as mey be
sppiicable, of for w tuber propagated variety & tissue culture will be deposited in a public repository and maintained for the duration of the certificate.

The undersigned spplicantis) islara) tha awneris] of this ssxuslly reproduced or tuber prapagated plant variety, and belfevels) that the variety i new, distinct, uniform, and stable as required in
Saction 41, and is entitled ta protection under the provisions of Saction 42 of the Plant Variety Pratection Act.

Applicant(s} islere) informed that false represontation herein can jecpardize protection sad resuit in panalties.
SIGNATURE OF APPLICANT (Owner(s)} SIGNATURE OF APPLICANT {Owneris))

NAME (Please print or 1950} |NAME tPrease print or typet
Dale Zetocha

CAPACITY OR TiTLE DATE CAPACITY OR TiTLE DATE
Executive Director /// //
g NDSU Research Foundation S/ /96

SD-470 04-35) (Previous oditions aro to-be destroyed) " (See reverse for instructions and information collcpn'on burden statemeni} \
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EXHIBIT A - ORIGIN AND BREEDING HISTORY
"TRENTON’ WHEAT

Spring 1985 Original cross made at North Dakota State University (NDSU)
greenhouse. Pedigree - Grandin/Stoa sib

Summer 1985 F, plants, NDSU greenhouse.

Winter 1985-86 F, plants, winter nursery - Weslaco, TX

Summer 1986 F; head row, NDSU research land.

Summer 1987 F, progeny plot, NDSU research land.

Summer 1988 Fs head row (F, derived), NDSU research land.

Summer 1989 F,; progeny plot, NDSU research land.

Summer 1990 F, preliminary yield trial, 3 locations, NDSU research land.
Summer 1991 F, elite yield trial, 4 locations, NDSU research land.

Seed increase (68 lbs.) Prosper, ND.
 Summer 1992 Seed increase (263 1bs.) Prosper, ND.

Summer 1992-1994 North Dakota HRS wheat variety trial, 7 locations each year. Uniform
Regional HRS Wheat Nursery, about 20 locations each year, Upper
Midwest, USA.

Experiméntal line designation - ND673.

Summer 1993-1994 Wheat Quality Council test.
Seed increase in ND by NDSU Seedstocks Project

June 30, 1995 ND673 released as a named cultivar, *Trenton’.

Observations indicate Trenton is uniform and stable within commercially acceptable limits for
all traits as described in Exhibit C. Uniformity and stability of Trenton were observed 1989 -
1994 for six generations (F, - F}). Varients (taller plants, 5-12 cm) occurrence at a frequency
of 6/10,000 and awnless plant variants at a frequency of 1/10,000.

Selection criteria for the breeding of Trenton wheat were highly heritable traits (i.e. plant
height, maturity, disease resistance) in the early segregating generations, F, - F.. Beginning in
the Fy generation, selection criteria also included lodging resistance, shattering resistance, test
weight, grain yield and bread making characters (grain protein, milling extractin, dough
mixing, loaf volume, etc.). Data were obtained from multiple locations and over years to
evaluate and identify the experimental line ND673 that was named Trenton, Overall, the
selection criteria were a combination of traits used to identify a superior hard red spring
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wheat genotype adapted to North Dakota wheat production, and a genotype having acceptable
(compared to check cultivars) milling and bread making properties for domestic and export
markets.
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EXHIBIT B - NOVELTY STATEMENT

To my knowledge *Trenton’ most nearly resembles *Stoa’. Differences include but are not
necessarily restricted to, the following:

1. Trenton is photoperiod insensitive (daylength neutral). Stoa is photoperiod
sensitive,

2. Trenton has a 2- to 2= seedling infection type to the TNMH isolate of wheat
stem rust (incited by Puccinia graminis f. sp. tritici). Stoa has a 0 type
infection (Table 4).

In addition, Trenton has a 2= seedling infection type to the RPQQ isolate of wheat stem rust
and a 2- to 2= type to the TNMH isolate. Butte 86 has a type O type infection to both
isolates (Table 4).

Trenton has a 2- to 2= seedling infection type to the TNMH and TNMK isolates of wheat
- stem rust. Kulm has a 0 to 0; type infection to both isolates (Table 4).
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Table 1. Mean grain yield of selected entries in the 1992-95 hard red spring wheat variety trial at North Dakota Agricultural
Research Centers.

_Carrington.
North Dry-
Cultivar Dickinsont Hettinger}: Williston Central land Trrig. Langdon Prosper§
bu/A
Conv. Ht.
Stoa 46.7 67.4 524 40.5 47.6 48.7 50.7 478
Butte 86 46.9 68.4 49.1 40.8 53.3 50.2 433 49.5
Amidon 53.5 67.3 54.0 41.1 440 43.1 46.8 43.4
~ Sharp --- 68.7 49.6 383 50.9 52.0 47.0 459
CDC Teal 43.8 59.4 51.0 40.0 48.8 47.1 48.5 452
AC Domain 376 --- 46.8 36.9 50.4 48.3 50.6 46.2
Kulm - 70.4 51.5 40.7 49.0 47.5 453 50.7
- Trenton 50.7 74.1 54.0 | 40.4 49.0 49.6 47.5 54.7
Semidwarf
2375 47.1 68.1 522 39.0 55.1 54.6 54.4 52.8
Gus 51.2 72.2 50.7 43.6 41.9 39.7 41.5 39.8
Grandin 50.4 66.7 53.2 42.8 51.0 44 .4 449 43.7
Bergen 56.1 68.0 57.5 39.9 48.1 46.1 46.5 49.4
2370 445 67.7 51.7 39.2 53.1 48.2 534 45.6
2371 459 72.4 51.7 387 46.0 47.5 48.6 41.2
Dalen 55.2 68.9 54.3 433 48.6 47.1 42.7 41.0
Krona -n- 74.5 61.9 42.1 52.3 48.3 44.6 36.6
Norm --- 70.7 52.7 43.5 51.8 50.4 45.5 384
Sonja 553 78.3 55.2 437 514 50.1 47.0 39.7

11993 and 1995 vield data.
$1992, 1993 and 1995 yield data.
§1992, 1994 and 1995 yield data.
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Table 2. Summary of agronomic performance of selected entries in the 1992-95 hard red spring wheat variety trial at
North Dakota Agricultural Research Centers,

Lodging Rusti Leaf Shatt- Test Grain
Headed  Height score disease ering  weight yield
Cultivar @0t (30 (16) Leaf (1) Stem (1) (23) 2) (29 2N
days cm 0-9 % % % % Ib/bu bw/A
Conv. Ht.

Stoa 62 96 2.0 3R 0 38 1 57.7 50.3
Butte 86 59 86 1.7 5MR 0 43 Tr 591 50.6
Amidon 62 93 21 SR 0 32 ] - 582 48.6
Sharp 59 86 2.1 MR 0 39 Tr 60.3 50.3
CDC Teal 61 92 1.9 5R 0 28 Tr 589 48.6
Kulm 59 - 90 14 SMR 0 44 Tr 60.0 50.5
Trenton 61 97 1.9 SR 0 36 i 59.6 523

Semidwarf
2375 60 83 1.7 10MR 0 42 1 59.5 53.6
Gus 62 86 L.5 SMR 0 32 Tr 57.4 46.7
Grandin 61 85 1.1 tMR 0 42 Tr 59.0 49.7
Bergen 62 78 0.5 5R 0 22 Tr 574 50.7
2370 60 82 0.9 MR 0 39 Tr 58.6 50.9
2371 62 82 0.7 10MR 0 31 1 57.7 49.2
Dalen 60 77 0.9 3R 0 33 Tr 58.8 49.4
Krona 64 78 0.7 5R 0 27 Tr 56.3 51.6
Norm 63 82 0.6 5R 0 26 Tr 57.1 50.8
Sonja 62 75 0.8 5R 0 28 Tr 57.1 52.0

YRust data - 1995 Prosper.
FNumber of tests each trait.
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Table 4. Seedling infection type of wheat genotypes, "Trenton’, *Stoa’, *Butte 86° and "Kulm’, to certain isolates of wheat
stem rust (incited by Puccinia graminis f. sp. tritici).

Wheat stem rust isolate

TNMH RPQQ TNMK
Wheat genotype 1992 1993 1993 1994 1992 1993
Stoa 0 0 --- ; 0 0
Buite 86 0 0 0 0 0: 0
Kulm 0 0 0 -- 0 0,

Trenton 2- 2= 2= 2= 2= 2=




FORM APPROVED: OMB NO.0581-0086

g . "US, DEPARTMENT OF AGRICULTURE ' EXHIBIT €
: } AGRICULTURAL MARKETING SERVICE (Wheat)

COMMORITIES SCIENTIFIC SUPPORT DIVISION S -
: BELTSVILLE, MARYLAND 20708

OBJECTIVE DESCRIPTION OF YARIETY
INSTRUCTIONS: See Reverse. WHEAT (TRITICUN SPP.)
NAME OF APPLICAMTIS . ’ ) FOR OFFICIAL USE ONLY
NDSUL RESEQ\’(L\\ Found&dinon P VPO HUMBER 9600261

AOORESS (Sireet and No. or R.F.D. No., Clty, tate, and ZIP Code)

PD BDX 5o lL“ : ._ - ' , OESIGNATION .
Faxqo, ND 53105 -50)4 j ' _

Place the appropriace number that describes the vasietal character of this variety in the boxes below. -
Place a zero in firse box (=8 [0]8] 9] or [0]F] ) whea number is cither 99 or less or % or less. .

1, KIND:
R COWMON  2=DURUM 3 =EMMER . 43SPELY Sz POLISK 6=POULARD 7 =cLuB
2 TYPE: _ o
: . I =ssorT 3= OTHER (Specity)

I ] ] Il = spRING 2x WINTER 3 2 OTHER (Specityy . - l 2 = HARD )

Q, 1= WHITE 2= RED I = OTHER (Specily) 7
3. SEASOHN - NUMBER OF DAYS FROM EMERGENCE TO:

O 5 (o FIRST FLOWERING ' - _ 0 &: O | rasr FLOWERING
A, MATURITY (50% Flowering): : : C N

0 L!- NO. OF DAYS EARLIER THAN . 3 § = ARTHUR 2 =scour . 3=cHRis

4 = LEMHL 5 = NUGAINES 6 = LEEDS
HO. OF DAYSLATER THAN v o ctnsvacscnnesancn oaa

5. PLANT HEIGHT (From soil level to top of heod):

O 5) 7 CM. HIGH

] CM. TALLER THAN s oo vttt inssaarsaaavacnan ons
ol i | = ARTHUR 2 = scouT 3 = cHRIS
. CM. SHORTER THAN + . . veenuvnsnesaneuansne onan IS | ixLennt . 5=NUGAI'HF_§ & = LEEDS

6. PLANT COLOR AT BOOTIHG (Swe revearse): 7. ARTHER COLOR:

3 I'= YELLOWGREEN  2:=GREEN 3 = BLUE GREEN l 1= YELLQ.W 2 3z PURPLE
5, STEM:

" Anthocyanin: |1 = ABSENT 2 3 PRESENT ¥axy bloom: | = ABSENT 2 £ PRESENT

H:itiaeis of last

intecnode of tachis: 1 = ABSENT 2 = PRESENT " Intersodes:. 1 = HOLLOW 2=soLID

,9\ 3 CM. INTERNODE LENGTH BETWEEN FLAG LEAF
AND LEAF BELOW - :

o L,— NOQ. OF NODES (Originating {rom node sbove ground) -

9. AURICLES:

, Aathocyania: 1 = ABSENT 2 = PRESENT I Haitiness: | = ABSENT 2 = PRESENT
10. LEAF:
Flag leaf at t=ErECT 2 = RECURVED : X
3\ bootiag swage: 3 2 OYHER (Specify): . . Q_ Flag leaf: 1 = NOT TWISTED 27 TWISTED
I Haics of fient leal sheath: | = ABSENT 2 = PRESENT ' 2_ "uy bloom of flag leal sheath: | = ABSENT 2 = PRESENT
] l MM. LEAF WIOTH {(Firet loal bolow (1ag lead) 2\ ,Q\ CM, LEAF LENGTH (Fleat laal below flag [eal):

FORM LMGS 470-8 (6-82) (Formerly Form LPGUS 470-6 (3-79), which may bes used)
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10]%

CM. LENGTH.

11, HEAD:
]=1ax 2= £ I Shape: 1 = TAPERING 22 S5TRAP 3= CLAVATE
. { Deasny: =L = DENS . 4 = OTHER (Specity)
l+ Awnedness: | = AWNLESS 2 = APICALLY AWNLETED = AWNLETED 4 = AWNED
j\ 1z wHITE 2 = YELLOW ] = PINK 4 = RED
Color at maturny: g o ounwn & = BLACK 7 = OTHER (Specily):
| ] ’ | MM, WIDTH i

12. GLUMES AT MATURITY:

2 = MEDIUM (CA. & mm.)-

Q‘ Length: | 2 SHORT {CA. 7 mm.} ‘9‘ Width:
I S LONG (CA. 9 mm)
5 Shoulder 1 =WANTING 2 =OBLIQUE 3 = ROUNDED 5
shape: 4 = SQUARE 53 ELEVATED & 2 APICULATE Beak:

I S NARROW(CA. ) mm.) 2 = MEDIUM (CA, 1.5 mm.)

3 = WIDE (CA. 4 mm.)

! = 0BTUSE 2 = ACUTE 3 = ACUMINATE

13, COLEOPTILE COLOR:

14, SEEDLING ANTHOCYAHNIN;

0|3

MM, WIDTH _ 3 4—

ol5

MM. LENGTH

l I's wHITE 2=REn 3 :PURPLE 1 | = ABSENT 2 =PRESENT
15, JUVENILE PLANT GROWTH HABIT:

A} V= ProsTRATE 2 2 SEMI-ERECT 3 = ERECT
14, SEED:

;L Shape: 1 2 OVATE  220VAL 3= ELLIPTICAL 2| Cheek: 1 = ROUNDED 2 = ANGULAR

| | Bewsh. 1=snomT  2:meoium 3 LONG | ) ! Brush: 1= NOT COLLARED 2= COLLARED

Pheaol reaction 1=1vORY 25 FAwWN J=LT.B8ROWN
Ll- (See inatructiona): 4 = BROWN 5= BLACK .
6 Colur: | = wHITE 2 = AMBER J=rED 4 = PURPLE 5 OTHER (Specity)

GM, PER 1000 SEEDS

17. SEED CREASE:

IQ‘I Width: | = 60% OR L.ESS OF XERNEL "WINOKA’ 9\ Depth: 1 =20% OR LESS OF KERNEL "SCOUT
2 = 80% OR LESS OF KERNEL ‘CHRIS* 7 = 35% OR LESS OF KERNEL "CHRIS"
3 = NEARLY AS WIDE AS KEANEL 'LEMHI* J = 50% CRLESS OF KERNEL 'LEMHI*
18, DISEASE: (0 = Mot Tm.SdH 1 = Susceptible, 23 Resistons) .
. stem rust &F FBs § LEAF RUST ] STRIFE RUST :
2‘ (Racea) RPQ@‘R"I"QQ Q\ {Races) LBCH_ D (Races) O LOOSE SMUT
RK®S, TNmK 0
& | powDERY MILOEW BUNT OTHER ¢Specily)

19, INSECT: (0 = Not Tested, 1 = Suscepiible, 2 = Resistant)

] sawrLy O | APHIO (Bydv,) ' | GREEN BUG | CEREAL LEAF BEETLE
QTHER (Specity) HESSIAN FLY 0 |ce Ot a Ofs Olec
RACES:
Olo Ole OlrF e

20, INDICATE WHICH YARIETY MOST CLOSELY RESEMBLES THAT SUBMITTED:

CHARACTER NAME OF VARIETY CHARACTER NAME OF VARIETY
Piant tillering Stoa. Sead size Gyand in

f.ecf size StDQ. Seed shope G‘TQY\O‘.EY\

Leef color Stoa Coieoptile efongation 5"{’09_
Leaf carriage S”toa Seedling pigmentction Stoa

INSTRUCTIONS

GENERAL:1 The lolluwing publications may be used as a teference wid for the sinndardization of terms and p;occdu:es f°f cornplenn; this foim:

{(a) L.¥, Driggle and L. P. Reitz, 1963,
Bulletin 1278, United States Depariment of Agricultuce.

nited Siates, Technical

(b} W.E. Walls, 196%, A Sta ndardized Phenol Method for Testing Vhest Seeds for Varietal Purity, contribution No. 28 to the handbook of

sced testing prepated by the Association of
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EXHIBIT D - ADDITOINAL DESCRIPTION OF VARIETY

When *Trenton’ is compared to *Amidon’, *Ernest’ and ’Glupro’, it is photoperiod insensitive
(daylength neutral). Amidon, Ernest and Glupro are photoperiod sensitive. Trenton is a
conventional height genotype, *Grandin’ is a semidwarf genotype.
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EXHIBIT E - STATEMENT OF THE BASIS OF THE APPLICANT’S OWNERSHIP

Dr. Richard C. Frohberg, an employee of the North Dakota Agricultural Experiment Station
and North Dakota State University, is a plant breeder who developed *Trenton® the hard red
spring wheat cultivar for which Plant Variety Protection is hereby sought. The employee by
agreement and because of the condition of the use of facilities and funds of the North Dakota
Agricultural Experiment Station and North Dakota State University has assigned all ownership
rights to *Trenton’ hard red spring wheat to the North Dakota Agricultural Experiment Station
and North Dakota State University.

North Dakota State University on behalf of the North Dakota Agricultural Experiment Station
has assigned all ownership to the NDSU Research Foundation. The NDSU Research
Foundation is a nonprofit corporation set up to own and manage the intellectual property of

the North Dakota State University.

i1
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3. If the applicant is an owner \;rho is not the original owner, both the original owner and the applicant must meet one of the above criteria.

The original breeder/fowner may be the individual or company who direcied final breeding. See Section 41 (a)(2) of the Plant Varicty Protection Act for definition.

According 1o the Paperwork Reduction Act of 1995, no parsons are required to respond 1o
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To fila & complaint, write the Secretary of Agricutture. U.S. Depanment of Agriculture, Washington, D.C. 20250, or call 1-800-245-6340 (voice} or {202) 720-1427 (YDD). USDA
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is an equal
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13



Exhibit E Ttem 11.
Statement of the B351s of the Appllcant s Owmership

‘Drv Richard C. Frohberg, an employee of the North Dakota Agricultural Experiment

Station and North Dakota State University, is a plant breeder who developed 'Trenton'

the hard red spring wheat cultivar for which Plant Variety Protection is hereby
sought. The employee by agreement and because of the condition of the use of
facilities and funds of the North Dakota Agricultural Experiment Station and
-North Dakota State University has assigned all ownership rights to 'Trenton' hard
red spring wheat to the North Dakota Agricultural Experiment Station and Notrth
Dakota State University.

. North Dakota State University on behalf of the North Dakota Agricultural Experiment
‘Station has assigned all ownership to the NDSU Research Foundation. The NDSU
~Research Foundation is a nonprofit corporation set up to own and manage the
intellectual property of North Dakota State University.
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